MODIS and Suomi-NPP Discipline Summary Report — Atmosphere
S. Ackerman, S. Platnick
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MODIS-VIIRS Atmosphere Discipline Meeting
16 November 2020

1:00-1:30 PM EST
Part 1: Intro

1. Objectives, Atmosphere Discipline Overview,

Where We Left Off in Nov. 2019: the Steves [15 min]
2. HQremarks: Mike Falkowski, Barry Lefer or Hal Maring [5 min]
3. Terra/Aqua Senior Review Status: Lazaros Oreopoulos [10 min]

1:30-3:10 PM EST
Part 2: Production and Products

Atmosphere SIPS status and plans: Liam Gumley [20 min]
Aerosol Deep Blue: Christina Hsu [10 min]
Aerosol Dark Target: Rob Levy [10 min]
Clouds products
a. mask: Rich Frey [10 min]
b. continuity cloud top properties: Andy Heidinger [10 min]
c. cloud optical properties: Kerry Meyer [10 min]
5. VIIRS/CrIS fusion: Bryan Baum, given by Eva Borbas [10 min]
6. Volcanic SO2 detection/mapping: Vince Realmuto [10 min]

il

General product discussion, user needs, etc. [10 min]

Break
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3:30-5:00 PM EST
Part 3: Science Analysis Investigations

1.

Zhibo Zhang: Analysis of MODIS and CALIOP dust climatology and
trends [10 min]

Hongbin Yu: June 2020 “gorilla” dust event analysis: MODIS, CALIOP
and GEOS-5 [10 min]

Eric Wilcox: A Study of Atmospheric Heating by Black Carbon Aerosols
and its Impacts [10 min]

Jay Mace: Influence of volcanic sulfate aerosol on cloud properties
using MODIS and the A-Train [10 min]

Anthony Davis: Multi-angle/multi-spectral/multi-pixel remote sensing
of 3D convectively-driven clouds with MISR and MODIS: A Progress
Report [10 min]

Larry Di Girolamo: CAMP2Ex campaign overview + Terra Data Fusion
[20 min]

Discussion [as needed]
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Atmosphere Disc. Team: example 2-page project summary

A Study of Atmospheric Heating by Black Carbon
Aerosols and its Impacts

Eric Wilcox and Marco Giordano, Division of Atmospheric Sciences, Desert Research Institute, Reno, NV
Jun Wang and Xiaoguang Xu, Department of Chemical and Biochemical Engineering, University of Iowa
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Current global observations
do not discriminate light-
absorbing aerosols from other
species. Examination of the
diurnal variability of air
temperature, when sorted by
aerosol optical depth (AOD),
can quantify the net effect of
absorption of sunlight by
light-absorbing aerosol
species like smoke and soot.

Objectives

e Evaluate the vertical profile of
day/night air temperature contrast
as a viable diagnostic for black
carbon (BC) radiative heating.

 Characterize low cloud responses to
variations in that BC aerosol
heating.

* Broad quantification of these
responses across the global tropics
and subtropics.

* Supporting analyses of in-situ
observations and modeling of radiative
transfer and clouds.
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< DRI

A Study of Atmospheric Heating by Black Carbon
Aerosols and its Impacts

< DRI

Eric Wilcox and Marco Giordano, Division of Atmospheric Sciences, Desert Research Institute, Reno, NV
Jun Wang and Xiaoguang Xu, Department of Chemical and Biochemical Engineering, University of Iowa

Status and Updates:
* Robust signal of BC aerosols in AIRS
temperature broadly identified.
« Seeking verification with in-situ observations
and radiative transfer modeling.

* Quantifying cloud responses with AMSR-E,
MODIS and CALIPSO cloud products.

Needed Products:
« AIRS temperature profiles
* MODIS AOD, cloud-top properties
« AMSR-E cloud water path
« CALIPSO cloud layer detection
Known Issues:
« N/A
Recent Publications:
Xu, X., Wang, J., Zeng, ]J., Hou, W., Meyer, K.G,,
Platnick, S.E. and Wilcox, E.M., 2018. A pilot

study of shortwave spectral fingerprints of

smoke aerosols above liquid clouds. JQSRT, 221.

22

MODIS is crucial to constraining the
aerosol variations in this study. The
application of newer aerosol-over-

cloud retrievals can better
discriminate cases where BC aerosol

heating is important for cloud
responses.

MODIS cloud property retrievals
(liquid water path, particle effective
radius) are important for
characterizing cloud responses to BC
aerosol heating.

proj. summaries will be compiled/posted on MODIS site
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MODIS & VIIRS Atmosphere Team Processing Organization

MODIS Terra/Aqua L1B
(MOD/MYDO02)

v

MODAPS processing (GSFC)

Aerosols: MOD04

Water Vapor: MODOS5; Profiles: MODO7
Cloud Mask: MOD35

Cloud Top + Optical Properties: MODO6
L2 joint: MODATML?2

Team L3: MODOS; Cloud L3: COSP

—

LAADS (GSFC) archive and distribution

| + LANCE (GSFC) NRT
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MODIS & VIIRS Atmosphere Team Processing Organization

MODIS Terra/Aqua L1B NASA SNPP/NOAA20 VIIRS L1B (SIPS-intermediate)
(MOD/MYDO02) (VNP/VJ102MOD)
MODAPS processing (GSFC) Atmosphere SIPS processing (U. Wisconsin)

Aerosols: MOD04

Water Vapor: MODOS5; Profiles: MODO7
Cloud Mask: MOD35

Aerosol Deep Blue: AERDB
Aerosol Dark Target: AERDT*

Cloud Mask: CLDMSK [VIIRS + MODIS Aqua]
Cloud Top + Optical Properties: CLDPROP [V + M-A]

VISR RRLRERUE Naming convention ex.:

Cloud Top + Optical Properties: MODO6
L2 joint: MODATML?2

Team L3: MODOS; Cloud L3: COSP WEIETAETIGHIES AERDB M3 VIIRS SNPP

ERN{eIg=Cle RWAIels CLDMSK L2 VIIRS NOAA20
%I Cloud continuity products:
CLDPROP L2 VIIRS SNPP

LAADS (GSFC) archive and distribution CLDPROP L2 MODIS Aqua

| + LANCE (GSFC) NRT
Report out, MODIS/VIIRS Atmos. Disc., Nov. 2020 * not funded via TASNPP 2017




Collection/Version History
MODIS Atmosphere Team Products (MOD/MYD 04, 05, 06, 07, 35, 08, ATML2)

Collection |Start of Reprocessing MODIS Terra |Start of Reprocessing MODIS Aqua
6.1 Sept. 2017 (completed Dec. 2017) Dec. 2017 (completed March 2018)
6.0 2014 2013

5.1 2008 2008

5.0 2005 2005

4 2002 2002

3 2001 2002

1 2000 —

SNPP Continuity Products (AERDB3, AERDT3, CLDMSK?, CLDPROP3, FSNRAD?)

Version

A-SIPS delivery to LAADS

1.1 (CLDPROP) Jan. 2020

1.0

Dec. 2018—Feb. 2020 (depending on product)

Report out, MODIS/VIIRS Atmos. Disc., Nov. 2020

NOAA 20 availability: TNov. 2019, 2Nov. 2020, 3Dec. 2020




Atmospheres Imager Team Web Site
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http://atmosphere-imager.gsfc.nasa.gov/

Atmospheres Imager Team Web Site
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CLDPROP in Worldview Example (VIIRS COT)
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Continuity Product User Guides

The Continuity MODIS-VIIRS Cloud Mask (MVCM) User’s Guide

EOS MODIS and SNPP VIIRS Cloud Properties:
User Guide for the Climate Data Record Continuity e i

Level-2 Cloud Top and Optical Properties Product Reprocessed Data - Version 1
roduct User's Guide Version 1.0
(CLDPROP) Product U

Richard Frey, Steve Ackerman, Robert Holz, Steve Dutcher
Space Sclence and Engineering Center
University of Wisconsin-Madison
January 2019

Agqua MODIS

Coud_Top Pressure Mean

Table of contents
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New Spectral Tests in the MVCM ..o
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1.672.0 1M OCEAN ay ThreShOI oS8R oot iimsirmmnmsmmnssmmsmnssnmsimsssmmsossssms s st oo e e
Continuity Atmosphere PTOdUCtS TTUITEDICE WTIIRIIE DI 000000 0000000000 50000000 0000000 10000000 000000 5000000050600 60000 000500000 55666600 0060600 BHIEI006 56 50600 H006060 H000000 5300
Test fOr SNOW COVETr OVEr VEBETATED FEBIONS ... iereesceesinsssi s asms s s ssas s s s ssase s s m st et sassssasmtsasns sass
Version 1.1 QA Plan L L L d L L L L ———
Octaber 2015 for CLDPROP, CLDMSK, & AERDB Daytime land 1.38 m GFTUS test ....rcree
glouo MAS"N(-; TEAM Nastinm 1 thrachnldc
STEVEN A. ACKERMAN", RICHARD FreY* .
CLOUD TOor PROPERTY TEAM ' i
ANDREW HEIDINGER®, YUE LI, ANDI WALTHER" ONTI N (Jj)\ T h e D e e p B I u e ae rO SO | p rOJ e Ct *
Steven Puatnick”, Kerry G, Mever', GAla Winp™', N Oh @)_ .
Qe W, By Masauit & 2 Aerosol retrievals from S-NPP VIIRS
RossrT E. HOLZ®, Steven DUTCHER®, PAUL HuBANKS™ @ @
1 Earth Sclences Division, NASA Gaddard Space Flight Center, Greenbelt S V
= +» & ¢
4 Larth System Science Inerdisciplinary Center, University of Maryland, € e <&
5 Goddaed Larth 3»«\(8 Techmology and mh. Uphmou WI‘T MOS P\/\e . . .ps .
6 Cocperative lentituse kor Meteorclogical Susellie Studies, Ussversity of Data product user guide and file specification document
7 ADNET Systems, Inc., Bethesda, MD
This guide is specific to Version 1 of the VIIRS Deep Blue data products
Version 1.1
2 April 2019 —
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Update on Nov. 2019 Product Report Out [1/2]

A-SIPS partnership

* A-SIPS doing excellent work in processing data and engaging developers. Science team
fully responsible for science code, enabling efficient product development and delivery,

and clear line of responsibilities. Flexibility in science team code development and
implementation is a strength of A-SIPS (and MODAPS).

* A-SIPS developed critical tools to support colocation, L3 aggregation, and assessment -

and validation using multi-instrument datasets (A-Train, etc.). Extensive A-SIPS data
holdings (MODIS, CALIOP, VIIRS, CrlIS, GEO, ancillary, etc.).

Recommendation for processing/resources for products from non-NASA
assets

* A-SIPS investments should be leveraged for future atmosphere algorithm efforts (such
as combined geostationary and next generation LEO instruments). Fully capable of
processing NOAA-20 (fusion implemented, other projects in spring 2020) and GEO
ABI/AHI. Work with initial GEO imagers demonstrated but go-ahead to support further
efforts associated with ROSES 2019 ESROGSS not yet approved by ESDIS.

Report out, MODIS/VIIRS Atmos. Disc., Nov. 2020



Update on Nov. 2019 Product Report Out [2/2]

Product Documentation and Publications (ATBD/User Guide discussion)
* Agreed to combine ATBD/User Guide to focus documentation for science investigators. Documents for
standard and continuity products posted to new Atmosphere Imager web site. DONE

Level-2 inter-sensor cal: [continuing concern, will revisit in next slide]

Level-3

* Yori tool developed by A-SIPS (science determines aggregation). To be used for cloud product aggregations.
In production for clouds (e.g., CLDPROP M3 VIIRS SNPP), being ported to MODAPS for C7.

 Atmosphere Imager web site working to provide L3 browse imagery. DONE (clouds) need to add aerosols

* Aerosol and Cloud algorithms adjusting inter-sensor calibration. Adjustment factors given in the L2 cloud
products, aerosol will do that in their next release. Handled different for aerosol and cloud products (bright
vs. dark target scenes). GSFC => A-SIPS tool doing forward analysis for clouds

* How to handle 3-satellites not yet determined (MODIS Aqua is the current reference). NOAA-20 VIIRS
analysis/adjustments added to cloud product (minor adjustments rel. to SNPP, Meyer et al. 2020)

Worldview: Valuable resource, need to add more satellite observations. Initial atmo. VIIRS datasets added.
Discrimination of standard v. continuity product streams needed.

Transition of MODIS products NetCDF? NetCDF for MODIS standard products to be done by MODAPS.
Report out, MODIS/VIIRS Atmos. Disc., Nov. 2020



Product Report out: Nov. 2020 virtual meeting [1/2]

A-SIPS continues to be a strong partner in developing and producing products

* A-SIPS continues to develop needed tools to support product development and assessment.

» Extensive A-SIPS data holdings helpful in development (MODIS, CALIOP, VIIRS, CrlS, GEO, ancillary, etc.).
* A-SIPS granule browser functionality also developed to support algorithm development
Processing/resources for products from non-NASA assets

 Automated monitoring of VIIRS Level-1, working on methods for Level-2 and Level-3

* A-SIPS preparing to ingest JPSS-2 sensor data (CrlS, VIIRS, ATMS)

* |s there a plan for SNPP once NOAA-21 launches?

* Awaiting ESDIS A-SIPS permission to assist on GEO imager algorithm testing.

Product, Documentation and Publications

* \Volcanic plume SO2 (Vince Realmuto) is developing an ATBD/user guide. Need direction from HQ on
ATBD review => production approval process.

Reflective Band Calibration between instruments

* Adjustment factors are archived in the L2 cloud products. Deep Blue aerosol product will do so in next
version. Dark Target does not currently apply calibration adjustments to their code processing.
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Product Report out: Nov. 2020 virtual meeting [2/2]

Atmosphere Discipline Team product challenges (mostly reminders)
* VIIRS spectral coverage and channel location

— critical impact on cloud product suite: cloud top properties, cloud mask and a variety of QA and other
information used in optical properties

— continuity of some MODIS atmo. products not directly possible (water vapor, other clear sky datasets)

— studies of how best to add sounder observations continue

 Two SIPS facilities. Not necessarily a negative, silver lining is that we’ve established extremely helpful
tools and workflows at the A-SIPS. However, there is a labor/schedule impact in working with different
science test/production facilities that is significant upfront; does not go to zero in the long term.

 Other sensors the teams have been involved in: AHI/ABI [ROSES ESROGSS] and various airborne, Landsat
8, Sentinel-2 [as support available] ... increasingly challenging to phase fragmented funding across a broad
sensor portfolio to support unified algorithms that broadly support ESD programs and the DS PoR.

 For situational awareness: In ROSES TASNPP 2017, an atmosphere product team received funding for
MODIS standard product Collection 7 dataset development and testing that also leveraged separate
maintenance funding from the Senior Review. This work would not have happened with maintenance
funding alone. Such work not expected to be possible under TASNPP 2020.
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